understanding of the quality of surface waters in order to improve knowledge of priority pollutants.
INTRODUCTION
The European Water Framework Directive (EC ) and its affiliated directives, whose aim is better ecological and DEHP is the main plasticizer used to impart flexibility to plastics, e.g., polyvinylchloride which is often used for coatings on roofing. Phthalates can also be used in paints and sealants (Gasperi et al. ) . Nonylphenols are used in the production of ethoxylates and as additives in polymer processing. NPEOs are used as additives in lubricants, fuel and car care products such as washing and degreasing agents, polish and wax. Vehicles are believed to be important sources of phthalates and NPEOs in urban stormwater (Peters et al. ) . Other human activities in urban areas include diffuse sources such as shoe and textile wear, toys, paper and packaging, strollers and bicycles which may lead to emissions of phthalates and NPEOs.
Monitoring of priority substances is needed because data concerning concentrations found in urban receiving waters is scarce and knowledge of the quality of the receiving aquatic systems is important (Table 1 ). The case of Toulouse in France is particularly interesting since the town has a separated sewer system where organic 
MATERIALS AND METHODS

Sampling sites
Five sites were investigated in Toulouse in order to evaluate xenobiotics contamination. Figure 1 shows the locations of the sampling sites.
A main outlet fed from an urbanised catchment area of 439 hectares (impermeable coefficient: 0.7), was selected in order to evaluate run-off water quality. The address of the site was 'allée du Niger 31000 Toulouse, France' and GPS coordinates were (43.60; 1.43).
Groundwater was collected in the ground under an urban road. The address of the site was 'chemin de Ramelet-Moundi 31300 Toulouse France' and GPS coordinates were (43.58; 1.38).
Rainwater was collected in a zone free from any overhanging interference. The address of the site was 'rue Marcou Debax 31200 Toulouse France' and GPS coordinates were (43.61; 1.41).
Roof collected water was taken from buildings in the town centre ('34 rue Pargaminière 31000 Toulouse, France' (43.60; 1.44)). The cover of the roof consists of tile. This site was chosen because it is representative of a roof in a strongly urbanized zone.
The Toulouse wastewater treatment plant (WWTP) was also investigated. The town is equipped with a separated sewer system. Thus, wastewater and stormwater cannot mix together. The WWTP treats about 125,000 m 3 d À1 of wastewater and discharges its effluent into the River Garonne. It is composed of a pre-treatment grid, sand trap and degreaser plus three treatment units: G1 (400,000 EH), G2 (150,000 EH), G3 (250,000 EH), followed by a nitrification unit G4 (800,000 EH) which treats all water from G1, G2 and G3, before discharging it into the River Garonne.
In this study, wastewater entering unit G1 (biological treatment using activated sludge) and treated wastewaters (after unit G4) were investigated. The address of the site was 'chemin de Ginestous 31200 Toulouse France' and GPS coordinates were (43.64; 1.41).
Sampling methods
Samples were collected from December 2006 to November 2009. Sampling dates and rain intensity is presented in Table 2 .
For run-off water, an automatic sampler (ISCO 3700,
Neotek) was used to sample ten events over 24 h; samples were collected between December 2006 and 2007.
For groundwater, samples were taken in dry weather in order to limit road scrubbing and were made in a sealed manhole chamber. Five samples were collected between November 2008 and 2009.
For rainwater, basins in high density polyethylene (l × w × h: 475 × 325 × 75 mm) were distributed on the ground in order to cover a large area. To be able to collect enough water for analyses, 40 basins were arranged on the ground which, with 3 mm of rain, represents taking a volume of 18 L of water. Collected waters were poured into a bin and homogenized in order to get a representative Amber glass bottles of 1 L were filled with samples and stored at À25 W C prior to analysis.
Analysis
The 16 NP1EO were analysed using a gas chromatographymass spectrometry detector (Thermo, France). Limit of quantification was 0.5 µg L À1 .
E2 and EE2 were analysed using solid phase extraction and liquid chromatography coupled to a tandem mass spectrometry detector. Limit of quantification for the two hormones was 5 ng L À1 .
Analytical protocol of the nine molecular species of xenobiotics investigated is presented in Table 3 . 
RESULTS
Minimum, maximum, mean, median and standard deviation (SD) values of xenobiotic concentrations were calculated from the samples for each parameter (Table 4) .
TH, MTBE and PAHs levels were quite low: compounds were either not quantified or only for one sampling site.
All NP1EO samples were under the limit of quantification.
PAH and TH values higher than those found in this study (0.011 to 0.474 µg L À1 and 0.14 to 4.2 mg L À1 ) have already been reported for run-off water in France (Legret & Pagotto  Observed values for E2 and EE2 in wastewater were higher than values reported by a study in France (E2: 11.1 to 17.4 ng L À1 ; EE2: 4.9 to 7.1 ng L À1 ; Cargouët et al. ). In treated wastewater, levels of PCBs and of the two hormones were under the limit of quantification.
It is interesting to note that a large amount of data were lower than the limit of quantification while analytical methods performance were consistent with xenobiotics levels observed in waters.
DISCUSSION
Comparison of the different types of water studied
Run-off, rain, ground and roof collected water and treated wastewater levels of xenobiotics were compared. Only the parameters detected in the majority of samples are represented in Figure 2 . As can be seen in Figure 2 , quality of treated wastewater was equivalent to quality of roof-collected, rain and ground water for PAHs, DEHP, LAS and TH. Roof-collected water has a high concentration in PAHs compared to other waters, and one sample, taken after a long period of dry weather, was responsible for this. The roof studied must accumulate pollutants in dry weather. Runoff waters were the most polluted of the five waters investigated. The level of LAS in run-off water can be explained by wastewater discharged from carwashes into the stormwater network. Treated wastewater was less polluted than run-off water for these parameters.
Wastewater treatment plant (WWTP)correlation study
For the WWTP, the results show no significant differences between sampling during dry or rainy events. All samples can be considered as representative WWTP sampling. Minimum, maximum, mean, median and standard deviation (SD) values were calculated from the eight samples for each parameter for the wastewater and treated wastewater (Table 5 ). Values less than the quantification limit were taken as LOQ and LOQ/2 for statistical calculations.
Then, the removal percentage for each parameter was also calculated (Equation (1)).
The removal percentage (%) calculation (with Ce i ¼ wastewater concentration at the date i and Cs i ¼ treated wastewater concentration at the date i) is:
The WWTP removal percentage was equal or greater than 85% for each parameter except for PAHs. Moreover, it is clear that the influence of LOQ assumption for statistical calculation was not very important. The treatment was efficient for removal of xenobiotics from water before discharge into the River Garonne.
In order to compare the quality of water samples over a year, PCA was carried out. It was performed on the nine This can be seen in Figure 4 because they are symmetrically opposed regarding the center of the circle. This observation was consistent with the way analyses were performed.
Indeed, nitrate analysis was performed on filtrate water.
The second and third eigenvectors did not relate well to the other parameters such as PCBs and EE2.
Concentrations and EQS
The application of the European Water Framework Directive 2000/60/EC (EC ) aims to achieve surface waters with a 'good status', both ecologically and chemically. It defines priority substances considered as dangerous and defines EQS for these substances in order to preserve water resources. DEHP, nonylphenols and eight PAHs are considered as priority pollutants. Table 6 shows EQS values, mean concentrations and occurrence of these priority pollutants for the different types of waters studied, and discharged into the River Garonne.
Only two of the waters tested have a priority pollutant under the EQS. French legislation (Decree April th, )
gives the EQS for the sum of PCBs (0.001 µg L À1 ) and TH (10 mg L À1 ; Decree February nd, ). Levels observed for PCBs in run-off water are higher than the EQS. Other waters have concentrations in PCBs under the EQS. TH concentrations are lower than the EQS for all water samples.
Overall, the four types of water studied, and which are discharged into the environment, conformed to environmental standards.
CONCLUSION
This study aims to evaluate the level of pollution in different types of waters in a city equipped with a separated sewer system. Nine molecular species of xenobiotics were investigated: PAHs, PCBs, LAS, DEHP, MTBE, NP1EO, TH, estradiol and ethinylestradiol. Six types of waters were sampled: run-off water, rainwater, roof collected water, groundwater, wastewater and treated wastewater. Xenobiotic concentrations observed for run-off, rain, roof collected and groundwaters were comparable with concentrations for these types of waters found in the literature. For the WWTP, the treatment efficiency was greater than 66% for all xenobiotics studied. PCA was performed on WWTP sampling results and revealed that treated wastewater samples maintained the same quality throughout the year.
A comparison between treated wastewater, roof collected, rain, run-off and groundwaters shows that treated wastewater is of equivalent quality to other waters studied but less polluted than run-off water. Concentrations of xenobiotics were compared to Environmental Quality Standards for target compounds. Waters discharged into the environment were in conformity with the EQS.
Urban water compartments were characterized by highly heterogeneous xenobiotic concentrations over time and space.
